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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1

Course Name

KAYNAKLI TASARIM VE IMALAT

WELDING DESIGN AND MANUFACTURING

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/\Week)
Kodu Yariyih Kredisi AKTS Kredisi | Ders | U_IY g“|a.m|a tagoratuar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
MAK 4034 8 2.5 5 2 1 0

Bolum / Program Makina Miihendisligi / Makina Miihendisligi

(Department/Program) (Mechanical Engineering / Mechanical Engineering)

Dersin Taru Tekni'k Serbes.t Segim—KoI Sepim 111 | Dersin Dili Tiirkce

(Course Type) Technical Elective-Option Elective 111 (Course Language) (Turkish)

Dersin Onkosullarnn | MAK 351

(Course Prerequisites) | (MAK 351)

Dersin mesleki Temel Bilim Temel Mihendislik Miihendislik Tasarim | insan ve Toplum Bilim

bilesene katkisi, %
(Course Category
by Content, %)

(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)

100 -

Dersin icerigi

(Course Description)

Kaynakli konstriiksiyonlarin esaslari; kaynakli yapilarin tasarimi; kaynakli yapilarin hesabu;
kaynak dikis agiz hazirligi ve TS EN 29692; kaynakli yapilarda artik gerilme ve distorsiyon,
alevle dogrultma, kaynak plani ve uygulama o6rnekleri; kaynakli yapilara uygulanan 1s1l iglemler;
kaynak siireksizlikleri, TS EN 25817 ve IIW degerlendirme kriterleri; Kaynakli yapilara
uygulanan tahribatli ve tahribatsiz muayene yontemleri; Kaynakli imalatta kalite gilivencesi ve
TS EN 729-1,-2,-3,-4; Kaynak personeli ve gorevleri; TS EN 288-1,-2, -3, -4’e gore kaynak
prosedirleri ve imalattaki yeri, WPS, WPAR, kaynak ve NDT personelinin kalifikasyonu ve
sertifikalandirilmasi.

Fundamentals of welded constructions. Design of welded structures. Computing of welded structures.
Selection of weld grooves and TS EN 29692: Residual stresses and distortion at welded structures. Flame
straightening. Weld plans and practical examples. Heat treatment of weldments. Weld defects. TS EN
25817 and IIW evaluation criteria. Destructive and non-destructive tests applied to weldments. Quality
assurance in welded manufacturing and TS EN 729-pts. Welding personnel and their tasks and
responsibilities. Welding procedures according to TS EN 288-pts. and their importance in welded
manufacturing. WPS. WPAR. Qualification and certification of welding personnel.

Dersin Amaci

(Course Objectives)

1. Kaynakli yapilarin degisik kriterlere gore tasarim prensiplerinin agiklanmast,

Kaynakl1 yapilarda olusan artik gerilme ve distorsiyonlarin olusum mekanizmalarinin ve
onleme ve giderme yollarinin agiklanmast,

Kaynak planlarinin ve degisik sanayi dallarindaki uygulamalarinin tanitim

Kaynak stireksizliklerinin tespiti ve degerlendirilmesinin agiklanmasi

Kaynakl1 imalatta kalite ve etkileyen parametrelerin agiklanmasi

Kaynak ve NDT personelinin egitim ve sertifikalandirilmasinin tanitimi

N

Explanation of design principles of welded structures according to different criteria
Explanation of residual stresses and distortion in welded structures and their preventions
Acknowledge of weld plans and their applications in different industrial areas
Explanation of proving and evaluation of the weld defects

Explanation of the quality in welded manufacturing and effecting parameters
Acknowledge of education and certification of welding personnel

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Kaynakl1 konstriiksiyonlarin degisik kriterlere gore tasarim ve hesaplama becerisi(c,e)
Kaynakl1 yapilarda artik gerilmelerin ve distorsiyonlarin en aza indirilmesi i¢in yapilmasi
gerekenlerin bilinmesi(e)

Kaynak plani hazirlama becerisi

Kaynak siireksizliklerini tanima, degerlendirme ve giderme becerisi

Kaynakli imalatta kalitenin saglanmasina yonelik parametrelerin tespit ve kontrol
becerisi(l)

6. Kaynak ve NDT personelini egitme ve segme becerisi(l)

NI R 0ONEIO O AW

gk w




An ability to design and compute the welded structures according to different criteria
Knowledge of the efforts of removing the residual stresses and distortion in welded structures
An ability to prepare the weld plans

An ability to recognize, evaluate and remove the weld defects

An ability to recognize and control of the parameters related with the quality control in welded
manufacturing

6. An ability to educate and select the welding and NDT personel
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Ders Kitabi 1. Modern Welding, Althouse, A.D., Turnquist, C.H., Bowditch, W.A. and Bowditch,
(Textbook) K.E., The Goodheart-Willcox Company, Inc. Tinley Park, Illinois, 1997, ISBN I-
56637-330-1
Diger Kaynaklar 1. Welding Handbook, Vol. 1 & 2, American Welding Society,
(Other References) 2. Welding Skills and Technology, Jessus, McGraw Hill, 1992
3. Welding Journal, American Welding Society
4. Schweissen und Schneiden, Der Praktiker, Deutscher Verband fir Schweissen,

Schneiden und verwandte Verfahren.
Konuyla ilgili TS, EN, ISO ve ANSI/AWS standartlar

Odevler ve Projeler 1. Kaynakli Tasarim 6devi

2. Kaynak metalurjisi 6devi
(Homework & Projects 1. Welded design homework

2. Welding metallurgy homework

Laboratuar Uygulamalar

(Laboratory Work) -

Bilgisayar Kullanin

(Computer Use)

Diger Uygulamalar
(Other Activities) -
Basar1 Degerlendirme Faaliyetler Adedi Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)
Y1l ici Siavlar 2 40
(Assessment Criteria) (Midterm Exams)
Kisa Sinavlar 6 5
(Quizzes)
Odevler 2 15
(Homework)
Projeler -
(Projects)

Doénem Odevi/Projesi -
(Term Paper/Project)

Laboratuar Uygulamasi -
(Laboratory Work)

Diger Uygulamalar -
(Other Activities)

Final Simav1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Kaynakl1 konstriiksiyonlarin esaslari, kaynak pozisyonlari, baglanti sekilleri, dikis tiirleri ve 1
teknik resimlerde gosteriligleri;
2 Kaynakl1 yapilarin tasarim prensipleri, malzemeye uygun tasarim, imalata uygun tasarim, 1
tahribatsiz muayeneye uygun tasarim, mekanizasyona ve otomasyona uygun tasarim,
3 Tamir-bakima uygun tasarim, en az korozyon tehlikesine uygun tasarim, ulagilabilirlige uygun 1
tasarim; kaynakl konstriiksiyonlarin hesabi;
4 Kaynak dikis agiz hazirligi, standartlari, TS EN 29692, ag1z seklinin dikis kalitesine ve 2
maliyetine etkisi;
5 Kaynakl1 yapilarda artik gerilme ve distorsiyon, nedenleri, olusum 2
mekanizmalari, sonuglari, giderilmeleri
6 Alevle dogrultma, kaynak plani ve kaynak sirasi plant; drnekler; kaynakli yapilara uygulanan isil | 3
islemler;
7 Kaynak ve kesme islemlerinde olusan siireksizlikler ve muayene yontemleri,kaynak dikisindeki 3
sureksizlikler,
8 Siireksizliklerin degerlendirilmeleri, TS EN 25817,degerlendirme grubunun se¢im kriterleri, 3
9 Tahribatl ve tahribatsiz muayene yontemleri; 4
10 Kaynakli imalatta kalite glivencesi, temel kavramlar, ilgili standartlar, TS EN 729-1,-2,-3,-4, 4
11 Kaliteyi etkileyen faktorler, kaynak personelinin egitimi, kaynak miihendisi, kaynak teknikeri, 5
kaynak konstriiktorii, kaynak uzmani, kaynak¢i, TS EN 719°a gore kaynak denetim personelinin
gorev ve sorumluluklari;
12 Kaynak prosedurleri ve imalattaki yeri, TS EN 288-1,-2, -3, -4, WPS, WPAR, Prosedur 5
testlerinin yapilist
13 Kaynakg1 egitimi TS EN 287-1, -2; Tahribatsiz muayene personelinin egitimi ve 6
sertifikalandirilmasi, TS EN 473. donem 6devlerinin tartisilmasi
14 Konuyla ilgili bir firmanin ziyareti. 6
COURSE PLAN
Course
Weeks Topics Outcomes
1 Principles of the welded constructions, weld positions, joint types, weld types and technical 1
drawing of welded structures
2 Design criteria of the welded structures, design for materials, design for manufacturing, 1
design for non-destructive tests, design for mechanization and automation
3 Design for repair and maintenance, design for corrosion prevention, design for apposition, 1
computing the welded structures
4 Preparation of weld grooves, TS EN 29692, effect of groove types on quality and cost 2
5 Residual stresses and distortion in welded structures, their reasons, mechanisms 2
and removals. (MIDTERM EXAM 1)
6 Flame straightening, weld plan and weld sequence plan, some examples, heat treatments of 3
weldments
7 Weld and cutting defects and test methods, types of weld discontinuities 3
8 Evaluation of weld discontinuities, TS EN 25817, selection criteria of evaluation groups 3
9 Destructive and non-destructive tests 4
10 Quality assurance in welded manufacturing, basic concepts, TS EN 729-pts. 4
11 Factors affecting the quality, education of welding personnel, welding engineer, welding 5
technician, welding constructer, welding specialist, tasks and responsibilities of the welding
personnel according to the TS EN 719
12 Welding procedures and their importance in welded manufacturing; TS EN 288-pts., WPS, 5
WPAR, welding procedure tests
13 Welder training, TS EN 287-pts., education and certification of non-destructive personnel, TS | 6
EN 473, Discussion of term papers. (MIDTERM EXAM 2)
14 Visitto a welded manufacturing firm. 6




Dersin Makina Miihendisligi Programiyla liskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki
Seviyesi

1

2

3

Matematik, fen bilimleri ve miihendislik bilgisini makina miihendisligi problemlerini ¢6zmede
kullanabilme becerisi

Deney tasarlayip yiiriitebilme, sonuglarini analiz edip yorumlama ve modern arag, gereg ve
techizati kullanabilme becerisi

Bir makinayi, parcasini veya prosesi, beklenen performansi, imalat dzelliklerini ve
ekonomikligi saglayacak sekilde segme, gelistirme ve tasarlama becerisi

Cok disiplinli takimlarda ¢aligabilme ve/veya liderlik yapma becerisi

Makina Miihendisligi problemlerini tanimlama, formiile etme ve ¢6zme becerisi

Mesleki ve etik sorumluluk anlayisina sahip olma

Tiirkge ve Ingilizce etkin yazili ve sozlii iletisim kurma becerisi

S/Q =D

Makina miihendisliginin ulusal ve kiiresel boyutlardaki etkileri hakkinda bilgi sahibi olma ve
yorum yapabilme becerisi

Hayat boyu (Siirekli) egitimin dnemini kavrama ve uygulayabilme becerisi

Makina miihendisliginin giincel ve ¢agdas konularina iliskin bilgi sahibi olma

N[t | e

Miihendislik tasarim ve analizlerinde bilgisayar yazilimlar1 gibi modern miithendislik
yontemlerini ve ¢agdas bilgi erisim olanaklarini kullanabilme becerisi

Ogrencinin segtigi makina miihendisligi uygulama alanlarindan birinde daha ayrmtil bilgi ve
uygulama deneyimi

1: Yok, 2. Kismi, 3. Tam

Relationship between the Course and Mechanical Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

An ability to apply knowledge of mathematics, science, and engineering on mechanical
engineering problems

An ability to design and conduct experiments, as well as to analyze and interpret data and use
modern tools and equipment.

An ability to select, develop and/or design a system, component, or process to meet desired
performance, manufacturing capabilities and economic requirements.

An ability to function on and/or develop leadership in multi-disciplinary teams.

An ability to identify, formulate, and solve mechanical engineering problems.

An understanding of professional and ethical responsibility

An ability for effective written and oral communication in Turkish and English.

S|Q|=| DO

An ability to understand and comment on the impact of engineering solutions in a national and
global context.

A recognition of the need for, and an ability to engage in life-long learning

A knowledge of contemporary issues in mechanical engineering

N[t | =

An ability to use the techniques, skills, and modern engineering tools , such as computer
programs, necessary for engineering design and analysis and use modern information systems

A detailed knowledge of and experience on a specific application field of mechanical
engineering

1: None, 2. Partial, 3. Full

Duizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Do¢.Dr.Murat VURAL
06.05.2011
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